Aims: The purpose of the present study was to examine the applicability of a handheld gamma probe in the intraoperative localization of an osteoid osteoma.
INTRODUCTION
Osteoid osteoma is a small, benign bone tumour typically affecting long bones in adolescents or young adults. This osteoblastic tumour consists of a round or oval mass commonly called nidus associated with a surrounding zone of sclerotic bone. The size of the nidus is usually less than 1 cm. High levels of pros-taglandin metabolites have been found in the nidus of osteoid osteomas, and may explain the the inflammatory features of the lesions. The most important complaint is night pain, which is typically relieved by aspirin or nonsteroidal anti-inflammatory drugs. The diagnosis of osteoid osteoma is based on typical clinical signs, radiographs, bone scanning and thinslice computed tomography (CT) or magnetic resonance imaging (MRI). The current treatment for osteoid osteoma is complete surgical removal of the nidus and some surrounding bone (1). An accurate localization of the tiny tumour is often difficult, resulting in wide resections of bone or incomplete excision of the nidus resulting in high rate of recurrence and reoperations (2, 3).
We report our early experiences of intraoperative gamma probing to localize osteoid osteoma at surgery.
MATERIAL AND METHODS

GAMMA IMAGING
Whole body imaging and single photon emission computed tomography (SPECT) were used for the preoperative localization of osteoid osteoma ( Fig. 1 ). Dose of 740 MBq Technetium 99m (T¹ ₂ = 6 h, E = 140 keV) labelled hydroxymethylenediphosphonate (TechneScan HDP, Mallinckodt Medical B.V., Holland) was injected 3 hours before whole body scan, and after that the affected area was imaged by using SPECT technique. The image acquisition were carried out by a Siemens Multispect3 three-headed gamma camera using high-resolution collimators (Siemens Medical System Inc., USA). Transversal, coronal and sagittal slices were reconstructed and used for the localization of osteoid osteoma.
GAMMA PROBE IMAGING
Neoprobe 1000 high sensivity gamma probe (Neoprobe Corporation, USA) with CdZnTe crystal (diameter 11 mm, length 15 mm) was used for the intraoperative detection of the osteoid osteoma (Fig. 2 ). An affected bone was uncovered, and the maximum count rate was measured moving the probe slowly over the suspected area, and comparing the measured count rate to the count rate coming from the healthy bone. A minimal en bloc resection of the nidus and surrounding bone was performed at the site of highest count rate measured. Complete surgical excision of the nidus had been performed, when there was not any activity level difference between the suspected area and surrounding bone.
PATIENTS
Five patients were operated on for osteoid osteoma in our hospital 1998-1999. The clinical diagnosis was based on patients' symptoms, plane radiographs, MRI (Fig. 3) 
RESULTS
Postoperative outcome was uneventful with immediate relief of pain in all patients. A complete removal of osteoid osteoma with histological confirmation was achieved in 4 of 5 cases (Fig. 4) . In one patient, a histological analysis showed a hemangioma-like lesion, fibrosis and sclerotic bone. No local recurrences were observed at the minimum follow-up period of three years.
DISCUSSION
The notorius difficulty of localizing a nidus has led to numerous suggestions to help identify the osteoid osteoma. Ayala and co-workers injected preoperatively tetracycline, and examined the resected specimen under ultraviolet light (4). Computed tomography -guidance has been used to treat osteoid osteomas with percutaneous resection (5), percutaneous thermocoagulation (6), and laser photocoagulation (7). The highly vascular nidus and its feeding artery has been demonstrated with the doppler duplex color study, too (8). Campanacci et co-authors preferred intraoperative direct visual identification and intralesional excision of the nidus to the minimal invasive procedures in their series of 100 consecutive patients (9).
Intraoperative bone scanning and gamma probe have been used in detection of the sentinel node in melanoma and breast cancer (10, 11) , in surgical biopsy of costal metastases in breast cancer (12) , and in surgical biopsies of suspected osseus metastases (13) . Mainly in American literature, this techcnique has been reported to assist in the localization and excision of osteoid osteomas and other benign bone tumours, too (14, 15) .
We conclude that isotope scanning is safe, simple and sensitive in localizing osteoid osteomas at surgery. The gamma probe is an important tool to facilitate complete excision of the nidus. In addition, this technique can define the exact amount of bone tissue to be excised, averting excessive surgical resections along bones or near weight-bearing joints. For   TABLE 1 Patients treated with gamma probe -guided bone imaging at surgery.
Patient
Age in Sex  Onset of pain  Localization  Histologically  numbery ears  in months  confirmed   12 1F  16  Tibia, proximal  Yes  24 4M  30  Femur, neck  Yes  32 2M  10  Thumb  Yes  42 0F  20  Ileum, periacetabular  No  51 9M 18 Vertebra, 5th lumbar Yes the encouraging results, we have continued to use the method in the treatment of osteoid osteoma.
